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Abstract 

PURPOSE:To obtain superior antibacterial property and oxygen permeability and to 
eliminate adverse influence upon a human body by adding antibacterial ceramic. 
CONSTITUTION:Apatite ceramic is used in consideration of affinity with the human body, 
dispersion into a contact lens blank material polymer, kneading, and elution of antibacterial 
metal from the contact lens. Then an ion exchange method is used as a method which 
carries the antibacterial metal such as silver, copper, and zinc without dissolving the metal 
out. The ceramic in use is preferably particulate and when the powder is <=5mum and 
the carrying amount of the metal is >=0.0001%, sufficient antibacterial property is 
obtained. This ceramic is kneaded homogeneously with the contact lens blank material and 
mixed by an usual method for molding.; Much addition exerts adverse influence upon the 
property of the contact lens such as transmissivity, plasticity, and elasticity, so the ceramic 
is added by several %. Consequently, a user wearing the contact lens feels no foreign 
matter while its transmissivity is not affected, and the antibacterial property can be 
displayed. 
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Specification 

1. Title of Invention 
antimicrobial contact lens 

2. Claim (s ) 
(1) 
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contact lens . which designates that it kneads antimicrobial 
ceramic which bears the metal which is chosen from silver 
zinc and copper or coating itdoes as feature 
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contact lens . of Claim (1) where ceramic is hydro xyapatite 
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contact lens . of Claim (1) where antimicrobial ceramic is 
silica type ceramic 



3. Detailed Description of the Invention 
(Industrial Area of Application ) 

As for this invention as for contact lens , details antimicrobial 
ceramic , which bears antimicrobial metal which is chosen 
from silver and copper or sinter is kneaded,or it is something 
regarding contact lens which possesses antimicrobial which 
coating is done. 

| Prior Art | 

It is widely known for contact lens to be used in place of 
eyeglasses . hard lens which designates 
polymethylmethacrylate as main component (so-called hard 
contact ), there is a flexible lens (so-called soft contact ) etc 
which designates poly 2- hydroxyethyl methacrylate as main 
component in these contact lens , also contact lens which 
designates collagen or other natural polymer . glass or 
ceramic etc as component rarely exists. As for contact lens , 
mounting directly in eye, because it is used, asfor contact lens 
it contacts with normally body fluid and air at time ofmount. 
Because of this there is also a hazard where bacterium and the 
garbage in body fluid component , ah deposit in contact lens , 
are easy to become hot bed of bacterium , physical trauma 
cause. In addition as for contact lens in order inhibition not to 
do metabolism of cornea tissue , it is necessary to be superior 
in oxygen permeability . By these reasons, prudent note is 
paid by use of contact lens , the various material is examined, 
but those which satisfy these requisite with satisfactory are 
not developed. 

(Problem That This Invention Seeks to Solve ) 

this invention obstructs propagation of bacterium , 
permeability of the oxygen is satisfactory, it protects cornea 
tissue and it designates that contact lens which controls 
occurrence of physical trauma is offered as the objective . 

means in order to solve problem 

And action) 
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Kneading in material of contact lens which uses antimicrobial 
ceramic which bears antimicrobial metal which is chosen 
from zinc , silver and copper , until recentlyto make contact 
lens , or to obstruct propagation of bacterium by the coating 
doing antimicrobial ceramic in surface of contact lens , in 
permeability of the oxygen being superior, Recognizing fact 
that contact lens which protects cornea tissue can beoffered, it 
could complete this invention . ceramic which can be used for 
this invention can disperse to contact lens material and 
uniform which have been used until recently, it is necessary 
atsame time to be harmless in human body , can use silica 
type , calcium carbonate system, and ceramic of calcium 
phosphate or other phosphoric acid type like zeolite , silicate . 
When of dispersion, kneading to affinity , contact lens 
material polymer to human body , and the elution behavior etc 
of antimicrobial metal from contact lens are thought, use of 
hydroxyapatite , fluoride apatite or other apatite ceramic is 
desirable, when of only transparency is thought, you can 
saythat use of silica type , ceramic is desirable. Name which 
does not have fact that silver , copper and zinc or other 
antimicrobial metal areliquated in these ceramic as method 
which is borne, to bear with the ion exchange method it is 
desirable. Because, to compare ceramic which bears 
antimicrobial metal with ion exchange method , tothose which 
metal salt adsorptive loading arc done, because influence is 
notreceived with counter anion of metal salt , are not times 
when detachment itdoes as metal salt because liquation of 
metal quite is little. Because ceramic which you inscribed 
have property in each case andas inorganic ion exchange 
body , in each case can produce antimicrobial ceramic with 
similar method , but production method of antimicrobial 
ceramic which uses hydroxyapatite for this application for 
example is explained in detail below. 

hydroxyapatite , or bone which is synthesized by conventional 
method , from inaddition fine powder of natural 
hydroxyapatite which is obtained it flows down in the column 
in column with, aqueous solution such as nail and metal salt , 
for example silver nitrate , copper chloride of water soluble 
silver or copper as spreading solution . Or adding water 
soluble metal salt aqueous solution to suspension of fine 
powder hydroxyapatite , portion of Ca ++ in hydroxyapatite , 
is substituted by metal ion of metal salt which is used by or 
other treatment which a certain time agitates extremely, forms 
the antimicrobial hydroxyapatite . Ca ++ as for quantity of 
metal ion which is substituted, it ispossible to select in option 
treatment temperature , process time , due to kind and amount 
of the metal salt which is used, antimicrobial hydroxyapatite 
which it acquires this way water wash doing in the 
satisfactory , removes metal and calcium salt which are 
annexed, uses dryingand by powder fragment doing. In ion 
exchange method method which bears metal in jp9 ceramic 
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was shownbut, with ion exchange method , at time of 
hydroxyapatite synthesis coexisting, with conventional 
method you will be able to call water soluble metal salt thing 
which as for antimicrobial hydroxyapatite which even with 
method which settling it does hydroxyapatite it makes 
objective being acquired as for person skilled in the art easily 
analogy itis possible. Regarding to this method, it can decide 
addition quantity of metal salt accordingto aforementioned 
method . As for antimicrobial ceramic which it acquires, quite 
it is few, to liquate the metal which is borne vis-a-vis heat 
even when calcining in stability,do not lose antimicrobial . In 
addition because metal which is borne by calcining 
makesconnection strong, furthermore it decreases eluate 
quantity . Therefore after calcining powder fragment doing 
antimicrobial ceramic which is acquired,you can call that you 
use that it is desirable. Producing in same way in place of 
also, hydroxyapatite making use of the silicon dioxide , it can 
acquire silica type antibacterial of metal-containing . 

It can measure silver , zinc , of antimicrobial ceramic which it 
acquires this wayor amount of substitution of copper , easily 
due to analytical method of conventional method . As for 
ceramic which you use as for being desirable to be a fine 
powder ,being proper, support amount of 5;mu m or less , 
metal if it is 0.0001% or more , shows satisfactory 
antimicrobial . But, when it bears in large amount , to exert 
influence on crystal structure of ceramic , because property it 
changes, it is not desirable, it is a satisfactory generally with 
degree of substitution of 10% or less , preferably 0.001%~5%. 

antimicrobial ceramic which it acquires this way, until 
recently are used the contact lens material , for example poly 
siloxanyl methacrylate , poly 2- hydroxy ethyl methacrylate , 
in addition, in uniform to knead, with conventional method , 
after mixingforming, shaving , grinding, finish * * with, metal 
particle exposesparallel to lens surface in lens . Because 
addition of large amount to contact lens material of 
antimicrobial ceramic causes the adverse effect to 
translucent , plasticity , elasticity or other property of contact 
lens , it is desirable with you cannot say,number % can 
achieve objective to satisfactory with addition. 

In addition to antimicrobial ceramic content contact lens 
which it acquires this way, mounting in eye, is not influence 
in translucent , being the foreign matter feel , antimicrobial is 
shown vis-a-vis bacterium which contacted the lens . Namely 
although active oxygen is generated general bacterium and 
mold extermination it does metal with especially. Speaking 
conversely, general bacterium and mold exist duringusual and 
atmosphere , because it has entered into eye, as for the contact 
lens while mounting continue to generate oxygen with this 
invention . With it does not correct either taking and 
continues to do antimicrobial that you say. 
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Kneading antimicrobial ceramic in contact lens material , you 
explained concerning method which you use, but dispersing 
this antimicrobial ceramic to adhesiveness acrylic type 
emulsion , coating doingin contact lens surface with coating , 
or sputtering method , it is proper to be able toachieve 
objective . Showing Working Example below, you explain 
this invention concretely. 

Working Example (s ) 

Example 1 ) 

1,200 * with after calcining, powder fragment doing 
antimicrobial hydroxyapatite which contains silver and zinc 
each 2%, it acquired fine powder . Respectively 2 
-hydroxyethyl methacrylate and melting this fine powder 
O.Olweight %, 0.3 wt% , 1.5weight % in mixed monomer of 
ethyleneglycol dimethacrylate ,filling to test tube , you 
polymerized in constant temperature aquarium . polymer was 
processed in button , antimicrobial , hydratable contact lens 
was acquired with the shaving polishing method . Degree of 
metal leaching of contact lens which it acquires, light 
transmittance , oxygen permeability , antimicrobial and the 
stimulation were tested, result as in chart below was acquired. 

Example 2 ) 

powder fragment doing antimicrobial hydroxyapatite which 
contains silver and copper each 2%,it acquired fine powder . 
Melting this fine powder O.Olweight %, 0.1 weight %, 
1 .Oweight % in respective siloxanyl methacrylate and mixed 
monomer of methyl methacrylate , ethyleneglycol 
dimethacrylate , filling to test tube , you polymerized with 
constant temperature aquarium . polymer was processed in 
button , antimicrobial , oxygen permeability contact lens was 
acquired with the shaving polishing method . Degree of metal 
leaching of contact lens which it acquires, light 
transmittance , oxygen permeability , antimicrobial and the 
stimulation were tested, result as in chart below was acquired. 

example 3 ) 

powder fragment doing antimicrobial silica which contains 
silver 2%, zinc 1%, it acquired the fine powder coming. 
Respectively 2 -hydroxyethyl methacrylate , N- vinyl 
pyrrolidone methyl methacrylate and melting this fine powder 
O.Olweight %, 0. 1 weight %, 1. Oweight % in mixed monomer 
of ethyleneglycol dimethacrylate , filling to test tube , you 
polymerized with constant temperature aquarium . polymer 
was processed in button , antimicrobial , hydratable contact 
lens was acquired with the shaving polishing method . Degree 
of metal leaching of contact lens which it acquires, light 
transmittance , oxygen permeability , antimicrobial and the 
stimulation were tested, result as in chart below was acquired. 

Example 4) 
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powder fragment doing antimicrobial silica which contains 
silver 2%, copper 1%, it acquired the fine powder . Melting 
this fine powder 0.01 weight %, 0. 1 weight %, l.Oweight % in 
respective siloxanyl methacrylate , tri fluoro methacrylate , 
methyl methacrylate and mixed monomer of ethyleneglycol 
dimethacrylate , filling to test tube , you polymerized with 
constant temperature aquarium . polymer was processed in 
button , antimicrobial , oxygen permeability contact lens was 
acquired with the shaving polishing method . Degree of metal 
leaching of contact lens which it acquires, light 
transmittance , oxygen permeability , antimicrobial and the 
stimulation were tested, result as in chart below was acquired. 

Example 5 ) 

antimicrobial hydroxyapatite which contains silver 3% 
compression molding it did target , 1 ,000 *with 5 hours it 
used disc which is calcined, sputter condition of RF sputtering 
apparatus 30 minutes was operated with Argas , 4X 10- 
3Torr , substrate temperature 40* , electric power 200 W, the 
antimicrobial hydroxyapatite antimicrobial contact lens of 
poly siloxanyl methacrylate and polymethylmethacrylate 
main component which coating are donewas acquired in 
contact lens surface . Degree of metal leaching of contact lens 
which it acquires, light transmittance , oxygen permeability , 
antimicrobial and the stimulation w ere tested, result as in 
chart below was acquired. 

Comparative Example 1) 

2 -hydroxyethy] methacrylate and filling mixed monomer of 
ethyleneglycol dimethacrylate to test tube , youpolymerized in 
constant temperature aquarium . polymer w as processed in 
button , hydratable contact lens was acquired with the shaving 
polishing method . Degree of metal leaching of contact lens 
which it acquires, light transmittance , oxygen permeability , 
antimicrobial and the stimulation were tested, result as in 
chart below was acquired. 

Comparative Example 2) 

Filling mixed monomer of siloxanyl methacrylate , methyl 
methacrylate and ethyleneglycol dimethacrylate to test tube , 
youpolymerized with constant temperature aquarium . 
polymer was processed in button , oxygen permeability 
contact lens was acquired with the shaving polishing method . 
Degree of metal leaching of contact lens which it acquires, 
light transmittance , oxygen permeability , antimicrobial and 
the stimulation were tested, result as in chart below was 
acquired. 

(Effect of Invention ) 
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In addition to fact that contact lens which is obtained by this 
invention just adds antimicrobial ceramic to conventional 
material and being obtained simply, it canchange amount of 
metal which is contained in antimicrobial ceramic into option 
according to objective . Therefore, antimicrobial , oxygen 
permeability etc which is required as contact lens , to 
besuperior, adding, because there is not liquation of metal , 
thereare not times when it causes adverse effect to human 
body . 
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"Name which does not have thing method which is borne" of 
specification 4page 7th line is corrected in "In order for there 
not to be a thing, method which is borne". 

Claims 

(1) 

contact lens . which designates that it kneads antimicrobial 
ceramic which bears the metal which is chosen from silver , 
zinc and copper or coating itdoes as feature 

(2) 

contact lens . of Claim (1) where ceramic is hydroxyapatite 



(3) 

contact lens . * of Claim (1) where antimicrobial ceramic is 
silica type ceramic 
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